Chemokine receptor 3 is a negative regulator of trabecular bone mass in female mice.
Chemokines are secreted by a wide variety of cells; their functions are dependent on the binding to their chemokine receptors (CCRs) which induce directed chemotaxis in nearby responsive cells. Chemokines and their receptors can be induced under several different conditions. Based on data from clinical studies showing an increased expression of chemokine receptor 3 (CCR3) in circulating monocytes of human subjects with lower bone mineral density (BMD) as compared to those with high BMD, we predicted a role for CCR3 in the development of peak bone mass. We, therefore, first evaluated the expression pattern of Ccr3 in bone cells, in comparison to other CCRs, that have common ligands with CCR3. While Ccr1 and Ccr3 messenger RNA (mRNA) levels increased during both RANKL-induced osteoclast differentiation and AA-induced osteoblast differentiation, the levels of Ccr5 mRNA only increased during osteoblast differentiation. To examine if CCR3 influences osteoclast and/or osteoblast differentiation, we evaluated the consequence of blocking CCR3 function using neutralizing antibody on the expression of osteoclast and osteoblast differentiation markers. Treatment with CCR3 neutralizing antibody increased mRNA levels of Trap and cathepsin K in osteoclasts and osteocalcin in osteoblasts compared to cells treated with control IgG. Based on these in vitro findings, we next assessed the role of CCR3 in vivo by evaluating the skeletal phenotypes of Ccr3 knockout and corresponding control littermate mice. Disruption of CCR3 resulted in a significant increase in femur areal BMD at 5 and 8 weeks of age by dual-energy X-ray absorptiometry. Micro-CT analysis revealed a 25% increase in trabecular bone mass at 10 weeks of age caused by corresponding changes in trabecular number and thickness compared to wild type mice. Based on our findings, we conclude that disruption of CCR3 function favors bone mass accumulation, in part via enhancement of bone metabolism. Understanding the molecular pathways through which CCR3 acts to regulate osteoclast and osteoblast functions could lead to new therapeutic approaches to prevent inflammation-induced bone loss.